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Enhancement of the storage property at a high 
temperature and discharge characteristics at a 
low temperature of a nonaqueous electrolyte 
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density, and (110)/(004) X-ray peak intensity 
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;& *] * £ jj 



1. JMMEftf. **jE*fPft«AttTW#^W 

i&iWftttW*/M Lc )M** 1000 j^m±, 

(2) M***fctt**i*il»« 1360cm" 1 ft 1580cm- 1 tt^ft 0-3 IU 
f, j. 1580cm' 1 tt^^MfltlE 24cm '' I^T, 

(3) ^±tfigE@^ 10 - 30nm, lifjEtHfl^^ 3nm ^ ±¥**!&£&T, 

(4) BET &9(Wttt!:$lfift& 3.5m 2 /g UX± 10.0m 2 /g 1MT, 

(5) $l|f*fcM£ 0.5g/cc \£± 1.0g/cc j^T. 

(6>r* x totomx&mnmwwwwto x °- 015 w 

±, 

0.940 UX±. 

0.7g/cc mji 1.2g/cc |itT. 

4. infcfljg* 1 J9f&W#7£l&J»JK-ifc**&. BET &«j#6<J^Jl^ 
fa«»tmWfcfc*lfi«fc 1.0~5.0m 2 /g. 

Ni, Mn. FeW— #WJliiat^M. ^0^, 1.2 IUT), lWifeft&fcflBtf 

o>r a x it^m*r^9!!i#^( 00 2)®6<jffi^Ri( d002 vi^ 3.37 &, & c 

flMdfc*fcM:*:'ML<0S4>£ 1000 &&±. 

<2)fi*^#:fe*ft*#iilHW»W 1360cm- 1 ft 1580cm- 1 ft4»«JKfct R £ 0.3 m 
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T, R 1580cm- 1 <$#J^IB{£& 24cm' 1 \*xy, 

(4) BET jSSIWWfcf:*®^ 3.5ra 2 /g |^_h 10.0m 2 /g 

(5) ^S^JS^ 0.5g/cc UX± LOg/cc UjtT. 

(6) r« x ifttffilt&tt»ft("oy(0O4)tt x it^^^^?fiJttk« 0.015 w 
£«&*raM*tiM*J&. & 700 ~ 2800 t:«flittn^«CH+*U. 



at, ft*ttJfcAMm*IMtKOTM*ft 

LiCo0 2 , LiNiO z , LiMn0 2 , LiMn 2 0 4 «afttttteJHti£**ttttr. %«?J0t»T 



I 



tt*tttttm. 

J&«to*tt*«'K ftfR&A, *W*«±«3H*W*ffi#«Wft«#*«*. 

*tt. tt%*w^riw**ffl!. 

®m^T^«t@. klU±»j«iiJ i »lliHW»W*, B 6-295725 
#*wT«**»BETttSJ»Wtfc*|ff«*l - 10m 2 /g, 10 - 

W + fflfc«flK#(™socarbon microbeads)$f £M*#, il&r % * *taffi jtt&**« 
M(002)Ef Wffi |BJHKd002)# 3.36 - 3.40 BET ft* ft ft fct*flfffR* 0.7 - 
5.0m 2 /g , 




flWattW^'M^Sd^S 1000 

(2) M***ttJWi»*»tt 1360cm' 1 ft 1580cm-'fKji£$f£lt R£ 0.3 # 
10 T> S 1580cm-' l$ft#NHt& 24cm" 1 IUT, 

(3) ¥#&&^ 10- 30^m, £*?*£t*M4>£ 3 ** m W±¥^ttSIUT, 

(4) BET ^«H^Wfck^®^S 3.5mVg &± lO.OmVg l^T, 

(5) 0ff*fc«FK:fl£ 0.5g/cc \U± 1-Og/co HT, 

(6) rft X |tttflftfft«1t tt(U0y(004)«X|t«1»itl»a*lt* 0.015 W 

ft*^«BT«**ir(*je. & 700 " 2»oox:Wfl|tt*l«c«BI+i*«l. J»»«T 

20 > 

<nra x jt«flfj»*«»w(oo2)irwiirRPi(<ioo2)/h^ 3.37 ici^ 

30 ffiiW«afitW*/M Lc )M^ I 000 #iw±. 

(2)&&^&;ftft£ftigS!!l«##J 1360cm' 1 ft 1580cm' 1 ^^3£«fctR^ 0.3 & 
7\ 1580cm- 1 J$tt#tgfi& 24cm" 1 t 



wastes; 10 - 30nm , Rmn4hmmm'j>& ^ w±™@wt, 

(4) bet mmm&i&mmmi£ 3.5m 2 / g io.omVg K t, 

(5) ^^^j^^ 0.5g/cc VA± l-Og/cc lUT, 

±, 

£™0 - 2800 •C(fttffte*t##CB+$ftJ, #^$T 

6<j(no)/(oo4)^xit^^^?Mstb$ o.oi5 i^juft&#, ^F^mm^ta^^e 

26^im, g#J^15-23^m, jfcfcB}, Ifcft^Jt 10|im «t<E 20 % |^ 

T, 10 % WT. ^S^j@3i25mn ^^^^^3:^20 % WT, ##£10 

% WT. lO^im 25nm #J#bfc#J-£S£|S:£ 20 % ^ 

T, 10 * 20 % J2JT, H^tPffi 10 %WT. BETfejl^fcK 

*BMR-»£3.5 - lO.OmVgft&fflplj, &#^4.0 ~ 8.0m 2 /g , £^^4.0 - 

7.0m 2 /g^^Srt. 

372mAh , ®M±.&fcmT&feftiEm&?mmi&&m-tefem&, ux o.2mAW ^ 

ft 330mAh/g 350mAh/g m_t. 




tffiif, FCC JijS#rift(decart oil), pgr ft- (Ashland pitch)^$,£fc&iffiW^. 

ihhiiz.*. *z.*z.*«. bz.*tmk Bz.OTMfz.***^*. 3 - 
?i*B?tf*tt* 3,5--^gi*»¥K#ni*«jfcfttt»*i»». +^ 

20 $13: £1*1. -&itm> ft*C**tt*CfMCBT. fl£ 700 1CW± 2800 

25 jtb^, fl£***B 3 ft&&3®&#, *fciie+Wil**fMM«. £SST 

RBMMttiftX' g&iiSM^, -m«700Tciu±, «»ft««>ot:w±. 
UK. 0fB*. »ttIW±IMll-«« 2M0l cKT, «#W*ft2000 i:wT. 

30 Rr«mpffi«s. -tt^iiufttkttttWfliaittBrtaiTftAfcajg. 
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Sttft7jBtt£a;&tt?a!MttttAft. BpRfi, ^^SfiA v^d002 ftfct^ 
_hi.owT. 0.05 ia± 0.8 BiiT, I^o-ilidO.eiyT, 

*flE0.2W±0.4|^TW«Hrt, iff J., ffi®W«2:±. Jtt*h 

ttfcft 11 - 40 M mft$a#ft, 13 - 30^m, 16 - . 

J£ 10nm 25nm ft#3fcft-£3;f|5£ 20 % J^T, «#Ji##J£ 10 % 

20%^T, mWtf)MW>& io % i^t. tfc^fcWAhWjKW^tttW* 

4 4Mmm±f^t@WT. BET jfife « » W tfc * ® «R — JWt 5^ 1.0 ~ 5.0m 2 /g , 

# 1.5~4.0m 2 /g, H$J3/2.0^3.5m 2 /g. £gi£ftft$#;|**4 W»tt*£*^*!l 

0rffiW*J£x*iR:£««#W& Li x M0 2 (M % 1 ±iJ«&JB, x # 0 - 1.2), 
^»j3MlW*Li x Co0 2 , Li x Ni0 2 , Li x Mn 2 0 4 ?q * ft ft Co , Ni , Mn ft-gg 

Jf ttttKflgft&ftHfffflltt 5 - 50 % , ##3/ 15 - 40 % , &tt&ggl83? 10 - 90 

% , 20 - 90 % . 




iiS*S*jWMWfi[ffl«*k. -te^^P^M4tWLiCI0 4 , LiBF 4 , LiPF 6 „ 
LiAlCl 4 , LiSbF 6 , LiSCN 4 LiCl , LiCF 3 S0 3 , LiCF 3 C0 2 . Li(CF 3 S0 2 ) 2 , 
LiAsF 6 , LiN(CF 3 S0 2 ) 2 3£. 



#*<J Ice |JS*Z.#(20)LJk!i!MilMMftB&M 2vol%#**fl^*lBgtt*9tt 

20 it^^^mit^fe^^it la-7oo xtw^^s^w^F^ttedE+e^ifTSi 

ffifflCHO* -f * >ifeik^flfM3ftW»MJK«j3e#^ ^r>^-(tap denser) 
KYT-3000 fai£#l!&#jIj3tf)?L©37 300jim mffi?, ffi^i^JVPJ 20cc #Jffi&£ 

25 *, 3ftSS^ft#?t£M, 8fr 1000 10mm W»*. iWfMWit 

(3)bet ttmmmmm 

ffl*tl»*t«4W AMS-8000, £ 350 TC WMTtB^ittf B&^j*. 
30 <4)X |f gftffij* 
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6tlffifB]P«(d002)fq C tt^r|QWAtt^:/MLc). 

flj ffl 0 ^^1M j£M NR-1800 , jffi^ffl^ic^ 514.5nm ft fc ft T & # ift 
tift*j»^*f. *f 1580cm' 1 (5ftj£#jili$ PA ftjig IA , 1360cm-' PB 

1580cm- 1 i^fjfiM^ pa *r»#&*T«*iitf, «»*«*w»#a 

Artsy aw sem ^tfjmi&ff*W¥^<i[. bp, zmwimm&b&}mmjjfo±M 

(7)(110)/(004)|ft X Jt$4StjSttttH£ 

#«fe*(noy(oo4)wmaait, ##¥±*K£. (004)^^(110)®^^^^^^ 

(i io)/(oo4)w x jfttnaaittt/K 

M3KX6ffi«7flE^4±«fjftA9tt3bAtt?Bil^«rttX fpia-iooo , jg 
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ft 20 t: IMifeiftM* 0.3m A/cm 2 tfjfl^fcflfit&^Tft&fc. ftfi£+&A0&fei& 
flUftfc&ltfeEE 2.75V 

^^e^jS^^*WA^^^^s^(^# No - 1 ~' 15 >' 

ft, gp 0 # ^ #J £ # 7-134988 $ ^ &} * |i] *g fi£ ft $ (mesocarbon 

microbeadsJ^^^^fi^^^^^lBlffi^^^ 003 ^ 011 microbeads, MCMB , 
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)k* 1 ^IBifiti, Lc 1000 »Wtt*«#W*4*5«tt*(tt# 

No.i6)»j»*»*(«#No.i7)»^^as##«^. fl*rtM«*Mt**«nrai 

^Ml^^fi 300mAh/g , $fc/K ^ittffiS, l|tttl43*r^«S«WAjft5»»*W 

No.t ~ 15 6<JPJiSS:#iS^^ 350mAh/g , ^ fcfc§l;ftl31ifcffi(372niAh/g)*l 

is. ctftaatw*. no.io ~ is w^st^^i^ifi* 20 - 

26mAh/g, *flt5»»3fe(«#No.l ~9)W*^3tt#*fcfc±izM'K 

Htt^r^M. **«ttiM*fl*NFr* x it^ffii«?#iW(oo2)ffiw® 

fi] PS(d002)/h : f 3.37 C«*|SlW*tt^:/h(Lc)Mi!?ft 1000*W±WSfA««> 
^*J»&^^tt^^JW*IBJMZ.*(PTFE)«niK*lt 100 : 3 : 10 tfj fct^jm^ 

««ftt«TI»±T*«Mft»« 15 , #^A«»m«*JfiS:W%?lfe^5€ 16 

««fii7, wKA*i***i6#n«MHK*jett«. ttA«a*€*w*tn% 
UK. fffflw*«i*»*^*ai**« i w*n. **. ^Mfflfe^H is ft 

#P« 19Mrt*»»&J&#fctt±iEMifeJT- 13. 19iI£tS:ffl 18&A 
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%L&mT 17 ftftfammffiMfem A - Q # 5 ^, £ 20 XJ&[ 100mA(l/5C) 

&Efeffi|5$M 2.75V,#£fc 1/5C ftj&EfcW*. ittf P!#W3t% 

J§. iiX 500mA(XC)m UZ^mtSC^M^Bs.^ 2.75V, #tB 1C &*. 
S20 1 C3E^^ ) £-20 t:&2 24/jMtt, l^##iij-20 *C #J 1C 

* 2 . 
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hkm. 2 pr#m, m 1 m^^^nmwm^w N 0 .i6 mnteio-c® use 
*nic&E&ws$m, , mm** no. i ~ 1 5 &}Gmw*&}%ci&®mftm&j:. fi^, 

i3#No.l ~ 15 ^MB>f^ift^%^#l:(-20 ^C, lC)&400mAhU*±ftE&tt&R 
W&iS^No.l, 2, 3, 6, 7, 8, 10, 11, 12. 13. 14 fD 15 WZMffi 
3fctW#J%?tfcA, B, C, F. G. H, I, J, K , L, M, N ffl O . W 

R,ftui&W!5%&mG£mMMm$Lift^m%ftft'NoA. 10, n, 12. 13, 

14, 15, 16*P llMMWftfii&lt&l&D. J, K. L, M, N, O, P^Q. 
12, 13, 14*0 15 ^a'S^^JGR^^ftfe J, K, L. M, N fQ O . 

2 1/5C ic Wc^mm, -20 x: at #j ic 

II, 12, 13, 14 ffl 15 6tfS"S^^^fi£W%ffe J , K, L, M, NftlOjSM 

1&m.Jz, «Ssai^^J2iSit^55^*^^T^*20'cat6tJ i/5C«c%Wfi, 
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22. 23. 24, 25, 26)7fotf#ftlfe?fe R , S, T, V. W, X, Y, 

W£M&ft%ftfeJii£#21 . 27, 28 . 29 , 30 . 31. 32 . 33 fP 34 ift^JI 
&tt)1*«HM*&W**te U . AA. AB. AC. AD, AE . AF . AG IP AH . 
^ffem&iSS&SBflKl 1/5C Scfe^S&fciafiJcMjftlft 1/5C 82 - 96 

^. ^#27, 28, 29, 30, 31 fP 32 W£Jl^$$$H&l*#Wte?& AA, AB . 
AC, AD, AE fP AF ftffillftlfK 1/SC Jfc % * JMP £ 4> ft 530raAh &_t, £ 
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%ftn±&gmmwmi®M)&fttitffl&}mm% 1300 -c, fs^7oo ~ 2800 -c 

®^»Sfct^95: 5, mH*W#WMtt;£99: 1- 50: 50ftm^ft> tt 
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